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1, Kabinet istorii matematiki i mskhaniki HosStovskogo universiteta,
(Jassy, Rumanis—Mathematics
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Mathematics in the Moldavian S.S.R. Usp. mat. nauk 20 nc.2:
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Modeling of the principal electric drives of a multishaft cold
rolling mill. Izv, vys. ucheb. zav,; elektromekh. 8 no.11:1257-
1265 165. (MIRA 19:1)

1. Kafedra elektrooborudovaniya promyshlennykh predpriyatiy
Moskovskogo ordena Lenina energeticheskogo instituta.
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1, Zamestitel' ministra chernoy metallurgii SSSR,
(Steel-~Metallurgy)
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BYCHKOV, V.S.; KHITSENKO, Yu,V.

=" Glosing session May 18, 1957, Biul, TSHIICEM no,18/19:119-3 of
sover '57. (MIBA 11:k)

1. Zamestitel! Ministra chernoy metallurgii SSSR (for Bychkov),
2, TSentrel 'nyy komitet Soyusa rabochikh chernoy metallurgii (for

Khitsenko),
(Steel metallurgy)
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FASSTM G, The first Part of thig article doscribeg the phcnomonon of soiche i
' (range, surge) in portg and the damage it inflicts on moored vessels py i
Shashing thep against whapveg and other Structures ang impeding loading i
and unloading orerations, The geographical distribtuion of this Phenan- e ,[
eon 1is descripeq and shown op 4 world map; it is noted that it is 5 /
observed Primarily on the western coasts of the continentg, The begt i
theory of the cause ig that long-periog waves (severg) Minutes) it a :
Szall amplityde (5~40 em) are Tormed in the open sea and cayge vaves i
which entep Ports or form within . the POrt under the influence of hydroe |
Zeveorological factors, The second rart of the article describes . |
Specific invastigat:.ons of this Phenonenon in the port of Tuapse, using :

the Defant method. At the time of aPpearance of 5 seiche ip tais pomt

! there are long-period osciJ.'Latipns wWith periogs t =36, 131, 287, 120
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[[ACC'NR: AP700545/ o
| and 916 seconds (131 and 420 seconds are dominant). To determine the

| cause, simultaneous observations were made in the outer roadstead. It

was found that simultaneously (or somewhat earlier) with the wind waves

i or swell the port of Tuapse is entered by long-period waves, invisibla |

" to the eye, with periods of 30 to 900 seconds and with a height of 5 to

L0 cm and with a wavelength of 200-600 m. The chavacter and deminant

period of these waves is entirely dependent on the parameters and prop-

erties of the wind waves or swell present at the particuwlar time ah the
approaches to the port, Orige arte has: 2 figures and 1 table. [JPRS: 38,677/
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AUTHOR: Vyazsnkin, N. S.; Razuvayev, G, A. (Correspondi-g memver AN S5SK};
. Bychkov, V. T,

g
!

LSl

iéthylggrmyl)-cadmium. Synthesis »nd properties

TITLE: Bis=(tr

SOURCE: AM SSSR. Doklady, v. 158, no. 2, 196k, 382-384

TCPIC TA:S: organic gynthetic rrieess, cadmium comiound, german:us ©ompeours,
MErcury compaund, CAYELWW, geImAluR, TEeICUrY, OTrpanGu:lic. I L,

Abstract: 1In view of recently developed methods of producing bi- and
polymetalloorganic compounds bty reaction of diethylmercury with organo-
germanium jand orgenosilicon hydrides,/the authcrs attempled 1o exiae . "ty
gynthetic &oren??hlizies of this reaction by replacing diethyimercury wi'n
its structural analoge, Triethylgermanium reacted with diethvleadsivn u-de-
wild conditions, forming big-{triethylgermyl)-cadmius and ethgre . . ¢

of 78.6 and 90.3%, respectively. Bis-(triethylgermyli-cadmiur is 5 lomon-
yellow nonveolatile liquid, which cannot be islated in the pure state.

When heated in an evacuated ampoule to 125-130°, {t decomposed, forming
metallic cadmium and hexaethyldigermane in aigh yields. Bis-(triethyigerayl)
-caduium i3 oxidized vigorously by stmospheric oxygen, yielding bis-triethyl-
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L 19603-65
ACCESSION NR: AP50031L7 s

germanium oxide and cadmium. The reactions of bis-(triethylgermyl)-cedmium
and its mercury snalog with benzoyl peroxide differ eppreciably, the former
reacting with two moles of the peroxide to form benzoyoxytriethylgermsne

&nd cadmium dibenzoate, The latter, reacting with &n equimoiar smount

of tne peroxide, results in the isolation of mercury in pure foram. e
grester ease of the reactions of the cadmium compound in comperison with its
mercury analog was demonstrated for reactions with alkyl bromides and
hydrolysis by water. Bis-{diethylgermyl)-cadumium undergoes an &xuihersal
reaction with 1,2-dibromoethsne, yleiding cadmium bromide, ethy.e:ie "
triethylbromogermane. Orig. art, hes 5 formulas,

ASSOCIATINN Y none

SUBMITTED: 1hMaybh EXNCL: ©O SUB CODE: 0OC, GC
NO REF S0V: ©O03 OTHER: OG2 JPRS
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| ACCESSION BR: APS5005557 $/0079/65/035/002/0395/0396
'AUTHOR: Vyazankin, N. S.; Razuvayev, G. A.; Bychkov, V. T. a7

: 7 4

, TITLE: Bis-{criethylsilyl)cadmium 15

i 2
{SOURCE: Zhurnal obshchey khimii, I. 35, no. 2, 1965, 395-396
I

:TOPIC TAGS: organometallic compound, bis (triethylsilyl)cadmium, chemical property,
iorganoelemental compound

i

ABSTRACT: An organometallic compound with $i-Cd bond, bis—(triethylsilyl)cadmium(I).
has veen prepared bv reacting triethylsilane with diethylcadmium?%t 110C in evacuated
and sealed ampuls. The cempound is a yellow 1iquid readif;_;ﬁldized in air. lts
structure was confirmed by analyzing the products of the reactions of 1 with bromine
in GGlus, 1 with benzuylperoxide in benzene, and deccmposition at 140C. The reacticns
of 1 and its analog bis—(triethylgermyl)cadmium with ethyl bromide gave different
products. Orig. art. has: 2 formulas. {JR]

ASSOCIATION: Laboratoriya stabilizatsii polimerov Akademii nauk SSSR, Gor'kiy
_(uaboratory of Polymer Stabilization, Academy of Sciences, SSSR)}
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VYAZANKIN, N.S.; BYCHKOY, V.fT.

Certain reactions of organotin hydrides, Zhur, ob. khim. 35 no.4:
684687 Ap 165,

Reactions of dibutyltin with alkyl halides. Ibid.:687-689
(MIRA 18:5)
1. Gor'kovskiy gosudarstvennyy universitet imeni H.I. Lobachevskogo.
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=i AUTHOR: Vyazankin, N. S,; Razuvayev, G, A;ﬂchkov, V. T, 5

TITLE: New reactions of bis(triethylgermyl)cadmium (1 ,4’{&5
SOURCE: AN SSSR. Izvestiya. Seriya khimicheskaya, no. 9, 1965, 1665-1667 -

.| TOPIC TAGS: organogermahium compound, organocadmium compound, organomercury
.| compound, organotin compound, organosilicon compound

ABSTRACT: Bis{triethylgermyl)cadmium () was synthesized by reacting triethylgermane
. ! with diethylcadmium. Reaction of (I) with acetic acid gave triethylacetoxygermane; with
1-propyl alcohol, triethylgermane and triethylpropoxygermane were produced; with triethyld
tin hydride, triethylgermane and hexaethyldistannane were obtained, Reaction of (I with | —
triethyltin gave triethylgermane; with mercuric chloride, triethylchlorogermane; and with-
mercury, bis(triethylgermyl)mercury. From bis(triethylsilyl)cadmium and mercury, bis
(triethylsilyl)meroury was obtained, and the reaction of diethylcadmium with mercury
yielded diethylmercury, 7. o Lo o

RN » Y1 EL
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- = ! » SSSR) .

NOREFSOv: 007 . = . ff’oriim ... .. . SUBCODE: oc gc| .

SUBMITTED: 25Decgs

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000307830002-8"



w’W’7

"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000307830002jg_7

L _31880-66 EWT(m)/ETC(f)/EWP(3)/T  DS/WW/RM
ACC NR: AP6012534 SOURCE CODE: UR/0062/66/000/003/0562/0564
AUTHOR: Vyazankin, N. S.; Razuvayev, G. A.; Bychkov, V. T.; Zvezdip, V, L, 33 ;
ORG: Laboratory for Stabilization of Polymers, Academy of Sciences SSSR. %3

(Laboratoriya stabilizatsii polimerov Akademii nauk SSSR)

TITLE: Reactions of bisgtriethy;gggmy;)~§§ﬂminm_1
SOURCE: AN SSSR. Izvestiya. Seriya khimicheskaya, no. 3, 1966, 562-564

TOPIC TAGS: organic synthesis, cadmium compound

ABSTRACT: Two types of reactions are known for the bimetal organic compound, con-
taining Ge-Me bond with monobromo derivatives

—n RsGoBr+ N7 M (¢))

RgGe)n M - n I’ Br—
(Bl M 40 NBr—|_ | Gelt' + MBr, @)

1 . I
Equation (1) is followed in EhotoJ;action of bis(triethylgermyl)-mercury and tris .
(triethylgermyl)-antimony under the action of heat. Reaction (2) is characteristic
for triethylgermyl potassium, triphenylgermyl lithium and related compounds.

! o

Card 1/2 e M. ... UDC:. 547.1'3 + 541.14
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I I
Bis(triethylgermyl)-cadmium reacts in the same manner with alkyl bromide. Continu-
ing the work in this field the authors found that bromobenzene (in contrast to altkyl-
bromides) does not react with bis(triethylgermyl)-cadmium even where the latter de-
composes into hexaethyldigermane and metallic cadmium. On the contrary, the photo-
chemical reaction (1) proceeds very easily under ultraviolet light with bromoben-
zene, and produces triethylbromogermane, triethylphenylgermane, diphenyl cadmium and
cadmium bromide. It was found that bis(triethylgermyl)-cadmium and bis(triethyl-
germyl)-mercury react with Li(Na) in tetrahydrofurane with the formation of +tri-
ethylgermyl lithium (sodium) derivative.

SUB CODE: 07/ -SUBM DATE: 23Jul65/ ORIG REF: 004/ OTH REF: 007

Je
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Experiznces Made in the ssimiiation of Autoratic end Semi.! ytomas
2 somati

& Flux layer Into the "Uzbekkiimmash Pant ¢ Welding Under
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Ty, - . . ik T omanin TOTS <43 N i
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V. T,
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2582l
5/142/60/003/006/015/016

L 11-30() E192/E382
AUTHOR: Bychkov, V.Yu.

TITLE: ‘TﬁE’ﬁgz—gf_E;;;I%e Valves in a Phasemeter for

Centimetre Waves

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy,
Radiot ekhnika, 1960, Vol. 3, No. 6, pp. 665 - 667
TEXT: One of the deficiencies of a bridze-type phasemeter

for centimetre waves is the fact that its accuracy is greatly
dependent on the ratio of thie powers of the measured and the
standard signals. In the following, a phsemeter is described
where the influence of the above factor on the accuracy is
largely eliminated due to the use of ferrite valves. The block

diagram of such a phasemeter is shown in Fig. 1. The systent
consists of: 1 - standard generator; 2 - junction;g txi\
3 - 3' « ferrite valves; &4 - investigated phase-shifter;

5 - standard phase-shifter; 6 - slot-type bridges;

7 - detector circuits. The cause of the errors in this system -

is due to the fact that when the levels of the measured and

Card 1/6
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582k S/142/60/003/006/015/016
The Use of Ferrite Valves oveoo E192/E382

the standard signals are changed, the detectors 7 become
mismatched since their equivalent resistant at UHF depends

on their input powver. This wmismatch results in a change
between the phases of the incident waves in the output arms

of the waveguide bridge 6 anc the junction 2 . In general,
the junction can be represented in the form of an equivalent
six-pole, the standard and the measured signals being connected

to its output terminals (ports). This six-pole is characterised
by a scattering matrix “ S. “ (Ref. 4 - Theory of Transmission ><

Lines of UHF, Izd-vo SovetiKoye radio, 1951)

which relates the incident fields (al, ag a3) and the
b

reflected waves (b b5)’ the relationship being

2'.‘
expressed by:

l ?
3
b, = 2: Six e + (&= 1,2,3) (1) .
K=1

Card 2/6
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The Use of Ferrite Valves o... E192/E582

The components SiP are complex quantities. The ratio of the
A

standard and the measured signals can be expressed as:
Spy * (525531 - 521533)p3
S ( (2)

51 * (85955 = 5515550,

=2 lmc'

AV

where Py and Py represent the reflection coefficients for

signals, respectively. It is seen, therefore, that if the

the waves in the channels of the standard and the measured
reflection coefficients are finite. the ratio bz/b5 is ;%C\\

dependent on them. The errors duc to this effect can be
eliminated if the values of the reflection coefficients are
fixed. This can be achieved by including in the system four
ferrite valves, as is shown in Fig., 1. If the phase-shifters
and the bridge are well matclhed, it is sufficient to cmploy
only two valves, 3' , which are connected ito the input of the
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The Use of Ferrite Valves ca.. E192/E382

detectors. The error suppression by means of the ferrite
valves was investigated experimentally, only the valves 3!
being used. The experimental results are illustrated in

Fig. 2, which shows ithe change of the power {indicated by the 171;\
circles in the graph) and phase (dots in the graph) of the
standard signal, while the probe of the measuring line is
displaced. From the figure it is seen that the phase remains
constant while the level of the measured signal 1s changed by
about 10 db. The phase in the system is measured by deter-
mining the zero difference between tlie detector currents.

In the case of ideal matching, the difference current becomes
nil periodically when the phase-shift between the measured
and the standard signals is 180 . However, the experiment
showed a deviation from this periodic change which can be
explained by the fact that the detectors are not identical.
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There ‘are 3 figures and 4 refcrences: 1 Soviet and

5 non-Soviet. The three English-language refercnces quoted
are: idef. 1 - W.A. Curnming - FIRE, 1959, %47, No. 5, 707;
"Ref. 2 - R.M. Barret and M.!H. DBarnes - ulectronlcs, 1952,

Vol. 25, No. 1, 120; Ref. 3 - E.B. Mullen and E R. Carlson -
PLRE, 1956, 4%, No. 10, 1318. . .
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BERESTECKIJ, V.B., BYSKOV, JU.A. PA - 2088
Scattering of K-Mesons with Change of Intrinsic Parity (Rassejanie
K-mesonov 8 izmenieniem vnutrennej &etnosti).

Zhurnal Eksperimental'noi i Teoret. Fiziki, 1957, Vol 32, Nr 1,

pp 181-183 (U.S.S.R.)

Received 3/1957 Reviewed L/1957

Analysis of experimental data on the decay of K-mesons (varicus relevant
works are mentioned) leads with high probability to the following con-
clusions. 1) The spin of K-mesons is egual to zero. 2) K-mesons may occur
in states of different internal symmetry, i.e. with positive (6-mesons)
and with negative (7-mesons) symmetry. On the occasion of a collision
between K-m2sons and nucleons, the internal symmetry of K-mesons may change.
(Transformation of ©-mesons into F-mesons and vice versa) For the purpese
of the investigation of some general properties of such a process, the
authors form the wave function of the VK-meson-nucleon-system in the form
of a total of two spinors¥g and W7 (which transform in different way on
the occasion of reflection). ¥= (J3), IVp =¥y, I y= - Wy. Here I de-
notes the reflection operator. In the scattering problem 1'4 has_the fol-
lowing usual form ¥ = u exp ikno’x'-’) + F('ﬁ)elkr/r. Here ng and n denote
the unit-vectors of the inciding and scattered wave, i and F the correspad-
ing amplitudes, which, similar to ¥ are bispinorial quantities. If the
properties of interacticn between 8- and 7 -mesons and the nucleons are
equal, this equality also holds good for the "symmetrically conjugated"
amplitudes. The amplitude F in the above equation can be written down as
F = Ru, in this connection R denotes a twodimensional matrix (Each of its
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. PA - 2088
Scattering of K-Mesons with Change of Intrinsic Parity.

elements consists of a twodimensional matrix with respect to spin variableﬁ
The matrix R can be represented in the form of R = a + bly, where 2 denotes
a scalar and b a pseudoscalar. Amplitude au describes tile usual scattering
(without transformation of internal symmetry) and has the form which is
usual in the theory of the scattering of spinor waves. However, the aubhors
also wish to ascertain the general form of the amplitude bu which describes
the acattering with modification of internal symmetry.

For this purpose the relation between the inciding and diverging wave is
studied with certain values of momenta and of sym=zetry. This relation is
explicitly written down ard discussed. Ir the case of szall zomenia tle
term j = 1/2 corresponding to the transitions s51/a < P1/a will suffice.
From the expression obtained for b it follows that, in the case of such

a scattering, nucleons are not polarized. The considerations discussed
here hold good also for the scattering of X - and/A\-particles by nuclei
with the spin zero, if the spin of theseparticles is ecuzl to 1/2. These
considerations also hold good for the processes K & ¥+X+ rn and X + X -
A+

Not given

Library of Congress
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24(3) . 50V/56-37-2-30/56
AUTHORS : Bychkov, Yu. A., GCurevich, L. E., Nedlin, G. M.
TITLE: Thermoelectric Phenomena in Strong Magnetic Fields in Metals

With Different Fermi Surfaces

PERIODICAL: Zhurnal eksperimental'nvy 1 tgoreticheskoy fiziki, 1959,
Vol 37, Nr 2(8), pp 534-539 (USSR)

ABSTRACT: Thig is an accurate investigation of several thermoeleciris
phenomena on the basis of the quasiclassical theory of the
kinetic phenomena in metals placed in stirong magnetic fields
developed by I. M. Lifshits, M. Ya. Aghel' and M. I. Kaganov.
If an electric field and a iemperature gradient exist in the
metal, the distribution flfnction f of the aﬁ'ticles is no
longer given by fo = {exp L(E - p)/kT] + 1;' , but it differs

from fo by a certain quantity f1, i.e. £ = fo + f1 is a

golution of the corresponding kinetic equation. The existence
of the additional term f1cauaes the current density vector

-5 and the thermal flux vector E to differ from zero. They are
Card 1/4 related to f; by the following expressions:
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Thermoelectric Phenomena in Strong Magnetic Fields in Metals TWith Different
Fermi Surfaces '

7a 20 Ir,dp, Q= 2 (€ - §)¥£.dp. In the general
e | T VT g | -

--> -
case and q may be written as follows: _

K- c .

w2k AL ik 2

=T Bt Pk B (@ a3 =7 Bt e o @-

In the presence of a magnetig field the kinetic coefficients
are functions of the vector H. The asymptotic behavior of a

thermoelectromotive force in a sirgng magnetic field is studied.
If the dependenoce of the a4y upon is known, it is easy to

obtain the asymptotic characteristics ﬁik and By by applying

the symmetry relations. Actually, the asymptoiic characteristics

of the Peltier-coefficients are everywhere determined first.

In the first section of this article the ocase of a closed

Fermi surface is disoussed. In order to determine the depen~

dence of the tensor Bik upon the magnetic field strength, the
Card 2/4 -
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behavior of the quantities a;y and Cix must be known. The

authors make recourseé extensively to the resulis of the
papers by I. M. Lifshits and Vo Go Peschanskiy (Ref 2). In
this section the following two posasibilities are investigated:
a) The number of partioles and holes is not equal. b) These
numbers are equale Bxplicit expressions for the tensor pik

are derived for both cases. In the second seotion the case

of a closed Fermi surface is investigated. The behavior of the
thermoelectric coefficients near the following special direc=
tions of the magnetic field is studied: a) The magnetic

field is so directed that a layer of open trajectories exisis
forming a -unidimensional setj b) The directions of "the magnetic
field forming open trajectories constitute a two-dimensional
domain c) The vector has a distinguished direction in the
domain of the open trajectories, if the trajectories are

closed. The tensors & s G4y and e'ik are written down explicit=~

ly. By this method the character of the asymptotic behavior
Card 3/4 of the thermoslectric coefficients near all three kinds of

e
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singularities have been determined. Il‘l.an anthors express their
gratitude to Academician L. D.. Landgu.for discussing the work,
Yu. A. Bychkov also expredses.his .gratitude to I. M. Khalainikov
and I. M. Lifshits for valuahle.disocussions. There are.

4 Soviet references.

ASSOCIATION: Institut fizicheskikh problem Akademii. na.nk SSSR
(Institute of Physical Problems of: #®_Acadamy of Sciences, USSR)
Leningradskiy fiziko-tekhnicheskiy institnt Akademii nauk SSSR
(Leningrad Physical and Technical Institute of the Academy
of Sciences, USSR)

SUBMITTED: March 19, 1959
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AUTHOR: Bychkov, Yu. A. \ \

TITLE: The Quantum Theorfyof the Electrical Conductivity of Metals

in Strong Magnetic Fields Qk
PERIODICAL: zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960,

Yol. 39, No. 3(9), pp. 689-702

TEXT: The aim of the present work was a quantum-mechanical treatment of
galvanomagnetic phenomena appearing in strong magnetic fields at very

low temperatures. The author proceeded from the simplifying assumption of
the mean free time of the electron being very long as compared to its
period of revolution in the magnetic field. I. M. Lifshits et al. have
worked out a quasi-classical theory of galvanomagnetic effects occurring
in metals in strong magnetic fields, taking into account the complex
character of the dispersion law for elementary excitations. The quantum
corrections to the resistivity tensor (Shubnikov - de Haas effect) have
been calculated by other authors. The results obtained by the various
researchers are, however, contradictory. In the present paper, the author
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Fields

derived expressions for the conductivity ten

carrier concentrations. In this case
to be almost qadratic, and the isoen
several non-intersecting ellipsoids.
such metals. One of the main problem
character of the scattering o
strong magnetic fields. First,
electron in a strong magnetic fiel
£ = (1/2)py P3Py - Only thereupon,

in a magne%lclfleld by impurities is
determining the scatiering amplitude
metals of low carrier concentrations
action of the potential.
a potential having the form U(r) = f
amplitude of an electron of zero ene
amplitude an of the transition from

following section,
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APPROVED FOR RELEASE: 06/09/2000

f electrons
the author studies the motion of a

This simplifids c

Tgy;an ex

the author examines the dependence ¢

sor 0., for metals of low
ik

, the dispersion law may be assumed
ergetic surface can decompose into
Bismuth is a typical example of

s is taking account of the specific
by impurities in the presence of
free

d when assuming the dispersion law
the scattering

of an electron situated
examined. The important fact when

is that the electron waveléngth in
is large compared to the range of
alculations considerably. For
where f is the scattering
pression is obtained for the
the state n into the state m. In the

f the electrical
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Fields

conductivity on the magnetic field for 1/wt & 1. The mean distance
between the impurities distributed at random js large compared %o the
electron wavelength and the scattering amplitude. As a result, the waves
scattered from the various impurities do not interfere. Several relations
are derived for the gscattering of electrons by these impurities. The

author thanks L. D. Landau and I, M..Khalatnikov for discussions.

B. I. Davydov, I. Ya. Pomeranchuk, and V. G. Skobov are mentioned. There

are B references: % Soviet and 2 US. b*//

ASSOCIATION: Institut fizicheskikh problem Akademii nauk SSSR
(Tnstitute of Physical Problems of the Academy of Sciences
USSR) -

SUBMITTED:" April 8, 1960
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s/02§/60/039/005/053/051
BO06/BOTT
,24. 4500
AUTHOR: Bychkov, Yus A»
Pl Ao e R R
TITLE: The Influence of Impurities on the de Haas - van Alphen
Bffect

PERIODICAL: Zhurnal ekaperimental'noy i teoreticheskoy fiziki, 1960;
vol. 39, No. 5(11), pp. 1401 - 1410

TEXT: The influence of elastic scattering of electrons from impurities
upon the quantum ogcillations of the magnetic susceptibility f((ﬂ) of
the electron gas in metals (de Haas - van Alphen effect) is investigated
by employing the quantum field theory as proposed by Edwards and

A. A. Abrikosov end L. P. Gortkov. In order to determine the magnetic

moment of the system it is necessary to know the free energy F, which is

for elastic collisions -

, ® . :
F = Nf -2kT g %% in{1 + exp(iaé) df, where f denotes the chemical poten-

0
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The Influence of Impurities on the: s/056 60/039,/005/033/051
de Haas - van Alphen Effect BO06/BOTT

tial, N the number of electrons per unit volume, and dZ/dE the density
of the electron statesper unit of energy interval in the presence of a
magnetic field H and randomly distributed impurities; factor 2 ig con-
nected with the electron spin. The problem consists mainly in the cal-
culation of the state density dZ/d&. The quasi classical case 1is studied
where {&V' €1 @ = eH/m, the frequency of rotations of the electron

in the field H), the law of digpersion is assumed %o be quadratic

(€ = 3°/2m) and € = o(¥ +1/2) + A, |A] € wf2; dz/aE tends at 4 > -0 townrds

a finite value and at A =» +0 towards infinity, that is if the scatter-
ing through impurities is neglected; dZ/d& is a steady function if
A # 0. It is shown if 1ﬂnro<-§oyf the scattering on impurities can be

described as the Dingle's factor T = 4n/10 (ro ig the mean free path
for H=0). For 1/T = X(,)/? the calculations are much more complicated.

For § = Ra(n+1/2) + A, [b] < Royf2, the effect of impurities can still be
described by Dingle's factor if 2202/ ¢ |A|gAw/2. In the range

e 1203/? the influence of impurities is very complicated. Explicit
Card 2/3
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formulas are given for the oscillating magnetic moment M2 and the os-
cillating portion of the susceptibility XQ (X =X1 +X2). The author

thanks Academician L. D. Landau, A. A. Abrikosov, . P. Gor'kov, and
1. M. Khalatnikov for their suggestions and discussions. There are ‘
3 figures and 6 references: 3 Soviet, 1 US, 1 British, and 1 German. 74

ASSOCIATION: Institut fizicheskikh problem Akademii nauk SSSR
(Institute of Physical Problems of the Academy of
Sciences USSR)

SUBMITTED:  June 22, 1960
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5/056/61/041/005/025/038
24, 2200 (1015, 114,)1 39) B102/3138
AUTHORS : Bychkov, Yu. A., Gor'kov, L. P.
TITLE: Quantum osoillafions of the thermodynamic quantities of a

metal in a magnetic field according to the Fermi fluid model b;><;

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 41,
no. 5(11), 1961, 1592-1605

TEXT: L. D. Landau's theory of the Fermi fiuid (ZhETF, 30, 1058, 1956
ibid. 35, 97, 1958) is applied to investigate the de Haas-van Alphen
effect for the electrons in a metal. The Fermi fluid is assumed %o be
isotropic and the long-range part of the Coulomb interaction to be
screened. To.determine the energy spectrum of the electrons, the
authors start from an investigation of the properties of the Green
functions of electrons in a magnetic field:

G(r, 't — 1) 8 = — i< T (ha(r, DU (' M- m \

The field operators Yy (x) and qu(x') include field dependence. In the
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5/056/61/041/005/025/038
- Quantum oscillations of the... B102/B138 .
following, the Fourier components 6(¥, T'3¢) of (1) through the time
difference (Aj::t ') are considered in the Dyson equation

[s+p;3‘i;(ﬁ__’i-A)’]G(r, r';e)—SE(r, re)G(r, ' e)dr = o J<
—=b(r—1). (6) :

n

P=- id/ar, p - chemical potential of the electrons in the magnetic field,
S(%,T";¢) is the so-called self-energy part, caused by particle interaction
5 the Fermi fluid. The vector potential is defined by A(T) = {-By,0,0}.
For small & and H=0 the function Go(ﬁ', ¢) has a pole near the Fermi
surface: G°(Pe =a/(e-v(p-p,) +i6(e)). The spectrum of the Fermi fluid
is defined by £=v(p-pg); i.e. from the eigenvalues of the operator which.
stands within the brackets of (6). The electron interaction Hamiltonian,
in secondary-quantization representation is given by

Hong = (0 () [ 55 B — B + | Hy () P, (7)

f; =-1a/ax . The suthors show that the electiron energy specirum in the
magnetio field can be determined from (5) with regular quasiclagsical

card 2/7

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000307830002-8"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000307830002-8

26710

5/056/61/041/005/025/038
Quantum oscillations of the... B102/B138

quantization, as proposed by I. M. Lifshits and A. M. Kosevich (ZhETF, 29,
780, 1955). Where the electrons are near the Fermi surface as in the
de Haas-van Alphen effect

G(p,pie) = 2;% (P)P (P) 8 (px — pX) 8 (p:— ps) Ga (pi ¥), ' X

Gs (pere) = a/(e - po/2m —(n4+ ) ——p,/2m‘+ i%(e)), (15)

is found, with w*= eH/m”'o, the constants a, m* and Po contain terms which

are functions of HB' . The singularity near the Fermi surface 1is

determined by G°(p,s) = e-V(p-p EXI g(p,e). The Green function in
o ;

coordinate representation is given by

G(r, r'; e) = exp [— i (eH/2%) (x — x") (v + ¥")] X
ipalz=2" )d

lae .
c(m)‘ze_emhcl, ( Se—*—po/Zm.—(nJ-‘/.)m T Y = , N
= exp {—- i (eH/2c) (\ —x) (@ (_1 + y’)}G (R e) (i7) 6";
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where Ln(x) is a Laguerre polynomiasl. The formulas derived are then

applied to study the influence of the Fermi-fluid effects upon the .
oscillation of the thermodynamic quantities of a metal in a magnetic field.
The variation of the particle density N with the chemical potentlal p is

Eirot deatlmtes Tom 0= Ao TEIx) 2 gt ot sirleenss

g}lf 5 degod’{(rtl (l)) Gra(' T (l))dsl

— e | dodo’ Sd’sld’s,d”sad’s‘d’l(}", (t, 513 ©) Gag (50, 3 ©) X

X ra,u. -1 (sh W, Sg, (’)  S3, 0) Sty (D) Gﬂﬂx (l Sg; © ) Gﬂ.ﬂ (Sﬂ' ‘ w )

which can be transtgrnul into _

1’2Tm 5 ( ?
on ‘ Vo (2 v ot )d)
® = aft + 3l I*;':. v (B, P2) G° (1,0) G° n, @) dip)  (29)
o e
For H O~ a(&}) b gﬂ‘l (29:)
M Jp=p, w=0 m" dp °
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and aN . AR T
b AP ) (L AN,
W Vi ( du) (7 ($0)

hold. For the 6§Eillating part of the thermodynamié 56€€ﬁ$ial§2 _
Q= . Mmze™ 3 AN e, ‘oo, A \><
o= 3Y2am* n’gg_vj ’ m'>_ 4nd ;r—h cos(Zﬂr-mT—- 7‘—)',.

is found, which agrees in full with the formula found by Lifshits and
Kosevich. Finally the influence of electron spin on the oscillations,

i.e. of the interaction between the magnetic field and magnetic moment
of the spin, is studied. It is found that

o I 3 5 (2 -8

and for the oéé_iiiéting part of the thermodynamic potential

6 Qoen =—-%%:2—;7%%‘—{§( — ‘2—. é'+—‘§."{',—2—) '* C(—- %. L_\__:mﬁ’ﬂ)} . (34)
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for the oscillating part of the magnetic moment

., .H B, @ 1 r , Ly Cp= 3 '
Moeq = — = Z’ﬁ’h,; “2( r’/') cos (gi.:tr)sm(nrcT;’i- - %)

. . 1 _
vhere p* =el/m*c, o= T and [/p* =4n2}/3pp™y. The results show that the >ﬂ
Lifshits-Kosevich procedure can be followed in order to determine
oscillation periods. Deviation from the usual formulas occurs for the
oscillation amplitudes and is due to the variation in the effective magneton
excitation caused by electron interaction. Without taking account of spin -
susceptibility an expression for M,g5, may be found from the usual
representation of the electron system as a quasi-particle gas. This
conclusion agrees with that of Luttinger. L. P. Pitayevskiy (ZhETF, 31,
1794, 1959) and A. A. Abrikosov and I. M. Khalatnikov (UFN, 66, 177, 1958)
are mentioned, Academician L. D. Landau is thanked for discussions. There
are 4 figures and 11 references: 8 Soviet and 3 non-Soviet. The latter
read as follows: J. M. Luttinger. Phys. Rev. 121, 1251, 1961;
E. Sondheimer, A, Wilson. Proc. Roy. Soc., A210, 173, 1951; Higher
transcendental functions, 1, N.Y., 1953, p. 24.
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ASSOCTATION. Institut fizicheskikh problem Akademii nauk SSSR (Institute
of Physical Problems of the Academy of Sciences USSR)

SUBMITTED: May 31, 1961 :><::
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15296168 BWT(1)/1/BA(h) Ps-6/Peb LiP(c) AT

| ACCESSION HR:  APS0L051 UR/0056/65/0%8/ 005 /1168/1173
Ny

AUTHOR: Bychkov, Yu. A.; Dykhne, A. M. =
T ,,’ SR

TIZIE: Rlectric conductivity of semlconduetors with & parrow emergy band im a
strong elactrie field -

SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 48, no. &, 1965,
1168-1173

TOPIC TAGSt semiconductor, electric conductivity, electric field dependencs, ensr-
&y band width, electron heeling

ABSTRACT1 After pointing out Tirst that earlier investigations of the benavier of
semiconlustors in some electric fields have been limited to the case of susdratic
earrier o gperaion, and no account was taken of the finite wiger ¢

LhE oL ¢ livestigate the dependenc: of the conductiviy of - -

the a.n~t~in Pleld, confining themselves to szmiconductore witr = p 77~ mr v ar.
row encrgy band. It is shown that allowance for the finite gap iesds %o an entire-
iy dafferent dependencs ol the curremt on the fleld intensity, namely ibst (o suf-
ficlent.y ztrong "lelds, when the effective tempersture o7 tie z_ectrong becomes

0t “henT &Y
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-1 3ayger than the wldth of the mlloved energy band, the current decreases with in-
creasirg electric Tield. When the effective temperature is much larger toan the
gap, the cwrent is proportional to the reeiproral of the field, due 1. thz heating
of the elecirors in the strong field. The quesiien of a cholge of & sudsianse ik
which the deseribed decrease of currenmt with electric field can be ubserved syperi-
mentally cslls for further study. Orig. art. basy 20 formulas.

ASSOCIATION: Institwt khimicheskoy fiziki Akademil nsuk BSSR Filisl {instilute of
Chemical Fiysics, Aeademy of Sciences AR SSSR Br;agc}x)
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| 52060-65  BWT(1)/1/Bia(n)  Pa-6/Ped TIP(c) AT

ACCESSION ¥Ri  AP5010515 UR/OO55/65/0‘*3/00"/1-17**/1-;§
. AUTHOR: Bychkov, Yu. A.; Dykhne, A. H. )

TITLE; Quantum electron levels in semlconductors in the presence of a sirong elee=
- tric field .

. BOURCE: Zhurnal eksperimental’noy i teoreticheskoy fizik, v. 48, no. b, 1965,
1174-1178

' TOPIC TAGS: semiconductor, energy level, crystal field, band structure, level
. orossing

ABSTRACT: The esnergy levels of an electron moving in & pericdic field of a erys-
+pl in the presence of s strong electric Pield are determined. The existance of a
band struciure, i.e., of maximm and minimum values of the xinetic energy of the
electron, leadz to a finite motion in ordinary space, and comsequently 1o quantize~
tion of the energy levels. The analysis {5 regtricted to the case wben there exisl
two bandz, the gap betveen wilch ie copside~ably smaller than the energy £B¥: B
tween these bands and the remaining bands, and the bebavior of tze system whet lat
two band some close together is analyzed. It is shown that if allowvapce is mnde
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¢ Tor iransitions from one dand to the other, the energy levels corresponding to the
different bands can never eroes. It is noted in concluniom that the resulis of
the investigation can be applied to zemiconductor theory. Orig. art. hae: I
formulas,

. ABBOCIATIOHN: Ingtitut khimicheskoy fiziki Akxademii nauk 88S®m (Institute of Ches-
ical Physics, Academy of Sciences BSSR)

SUBMITTED: lhRovbs ERCL: 00 SUR CODE; ss

. HR REF 80V: o001 OTHER: ©O1

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000307830002-8"




"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000307830002-8

L 21809:45  EMT(1) IP(c) AT ' |
| ACC NR: AP6012183 , SOURCE CODE: un/0386/66/003/008/0315/0316 ;

| AUTHOR: Bychkov, Yu. A.; Dykhne, A. M. ?O
‘ ORG: Institute of Theoretical Physics, Academy of Sciences,SSSR (Institut teore-

' ticheskoy fiziki Akademii nauk SSSR)

: tering centers 2/,
. SOURCE: Zhurnal eksperimental'noy 1 teoreticheskoy fiziki. Pis'ma v redaktsiyu. !

1

TITILE: ZElectron spectrum in a one~dimensional system with randomly arranged scat- :

+

- Prilozheniye, v. 3, no. 8, 1966, 313-316 ,
* TOPIC TAGS: spectral energy distribution, electron energy level, electron scatter-

¢ ing, quantum field theory, potential well ;

ABSTRACT: The authors consider the spectral density of the energy levels of an ‘
electron moving in a random field, using & one-dimensional model in which an exact !
solution can be obtained. In addition to the fact that the exact solution serves
as & check on various approximations, the one-dimensional model has apparently a

bearing on organic molecules. The model consists of identical arbitrarily arranged ™
potentials in the form of ) functions, and an integral equation similar to that of °
F..J. Dyson (Fhys. Rev. v. 92, 1331, 1953) is obtained for the characteristic func-

mCa‘rd‘_l/Q e e e et e e et e e 2t et st et e e e : o e
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tion. The equation derived

pletely random.
in the potential wells
over the distance between centers,

formilaBg. -

SUB CODE: 20/

20

| card_2/2

makes it possible to investigate the spectral density
for a broad class of arrangements of the scattering centers, from
The solution of this reduces to finding the solution of an integ-
ral equation, & detailed investigation of which will be reported elsewhere.
‘| 13miting case, which can jead under certain conditions to independent quantization
betveen the scattering centers,
is discussed briefly. Orig.

. SUBM DATE: 17Feb66/  ORIG REF: 003/  OTH REF: OOb

CIA-RDP86-00513R000307830002-8
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periodic to com-

One !
with subsequent averaging ;
art. has® 9 g
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ACCYNRx -AP6010996 ' SOURCE CODE: UR/0056/66/050/003/0738/0758

AUTHOR: ybhkov, Yu. Af; Gor'kov, L. P.; Dzyaloshinskiy, I. Ye.

of gl

ORG: Institute of Theoretical thsics,Acade@x of Science§}§SSR (Institut é;
teoreticheskoy fiziki Akademii nauk SSSR)

2
TITLE: The possibility of gffeéts similar to sﬁperconductivity in a one-dimensional
system

SOURCE: Zhurnal eksperimental 'noy 1 teoreticheskoy fiziki, v. 50, no. 3, 1966,
738-758

TOPIC TAGS: ‘euperconductivity, superconductor, Fermi particle, BCS theory, electron
pair

ABSTRACT: It is shown that the Fermi state of a one-dimensional system Is unstable

relative to an arbitrarily weak attraction between the particles. 1In distinction to
the three-dimensional case, it is the particle quartets near the Fermi surface which
exhibit specific properties similar to those of the electron pairs in the BCS theory.

structure period doubles. However, the new ground state is capable of passing a cur-
-| rent without energy dissipation. Interaction with the lattice leads to the appearance
of an effective interaction between the électrons. If the effective interaction be-

_Cord_1/2
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, o
| between the electrons. If the effective interaction 13 repulsive (but weak), the

system remains in the metallic state of all temperatures. The problem of fluctuations
-1 18 discussed. [cs]

SUB CODEB: 20/ SUBM DATE: 060ct65/ ORIG REF: 006/ OTH REF: 005/
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AUTHOR: Bychkov, Yu. A.; Dykhne, A. M.

ORG: Institute of Theoretical Physics, Academy of Sciences, 8SSR (Institut teoreti-
cheskoy fiziki Akademii nauk SSSR)

TITLE: Electric conductivity of one-dimensional systems
SOURCE: Zh eksper i teor fiz, v. 51, no. 6, 1966, 1914-1917

© | TOPIC TAGS: electric conductivity, particle scattering, distribution function, Green
. {function, integral equation, éimunirono

ABSTRACT: The one-dimensional model previously employed by the authors (ZhETF Pis'ma
v. 3, 313, 1966) is used to calculate rigorously the electric conductivity as a func-
tion of the frequency, in a one-dimensional system in which the particles do not in-
teract with one another but are scattered by rendomly distributed impurities whose
potential is taken in the form of & functions. The averaging over an ensemble char-
acterized by a distribution function' for the distances between the neighboring scat-
terers is done in explicit form. An integral equetion is obtained such that the elec-
tric conductivity can be expressed in terms of its solution in quadratures. The equa-
tion obtained makes it possible to average also other quantities, particularly the
Green's function of a particle. Orig. art. has: 11 formulas. i~

SUB CODE: 20,/«1/ ' SUBM DATE: 12Ju166/ ORIG REF: 001/ OTH REF: 001
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ACC NR' Apr003235 SOURCE CODE: UR/0056//66,/051/006/1923/1929 |

AUTHOR: Bychkov, Yu. A.; Dykhne, A. M.

ORG: Institute of Theoretical Physics, Academy of Sciences, SSSR (Institut teoreti-
cheskoy fiziki Akademii nauk SSSR)

TITLE: Impurity band in the one-dimensional model
SOURCE: Zh eksper i teor fiz, v. 51, no. 6, 1966, 1923-1929
TOPIC TAGS: _ Electrwnergy, energy spectrum, impurity level, impurity center, wvf‘w"a

ABSTﬁACT: The authors determine the energy spectrum of en electron in the vicinity of ] ¢
an impurity level corresponding to one isolated center. A one-dimensional model is
considered, wherein the electron moves in a field of randomly located attracting &-
like centers, which are assumed to have a Poisson distribution. The spectrum is de-
termined by solvirg a differential equation derived by H. L. Frisch and I. €. Lloyd
(Phys. Rev. v. 120, 1175, 1960), from which expressions are also derived for the in-
tegral density and for the spectral density. The results show that the impurity band | .
is asymmetrical and has an asymmetrical integrable singularity. A measure of the asym-
‘metry of the impurity band is the number of levels with energy lower than that corres-
pronding to a single center. Orig. art. has: .40 formulas.

SUB CODE: 20/  SUBM DATE: 150ul66/  ORIG REF: 001/  OTH REF; OO
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CC NRi AP7000285 A\ source copE: UR/0L43/66,/000/011/0090/0003

&iUTHORS: Smol'nikov, L. P, (Candidate of technical sciences, Docent); Sofronov, V.
-G, (Engineer); Volkov, Ye, F, (Engineor); Bychkov, Yu, A. (Engincer)

:ORG: Leningrad Electrical Engineering Institute im, V. I, Ul'yanov (Lenin)
" (Leningradskiy elektrotekhnicheskiy institut)

TITLE: An optimalldigital servo system
SOURCE: IVUZ, Energetika, no. 11, 1966, 90-93

TOPIC TAGS: servosystem, optimnl automatic control, rolling mill, digitel system,
electric motor, trigger circuit, magnetic amplifier, electronic feedback, second
order differential equation / DP-42 electric motor

ABSTRACT: A brief description of a digital servo system for automatic control of the
clamping device on a shect rolling mill is presented. The servo system (see Fig. 1)
uses an electromagnetic shaft position-to-digital converter (SDC) as the pickup of
the true position of the upper roller B, An arithmetic device (AD) continuously
calculates the difference E? = A ~ B between the assigned position of the upper
rollers A and B, The positive or negative difference (obtdained in binary code) is
converted to a voltage proportional to this difference by code~to-voltage converters
(CVC) Near-to-optimum response speed of the system can be achieved by using strong
linsar motor-speed feedback. An experimental study performed directly on a mill

" Card 1/2 , . . UDC:  62—503.53
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Fig. 1. Circuit of digital servo system: ST - Schmitt trigger circuit; MA -
magnetic amplifier; M - motor; G - generators; TG - tachogenerator

showed trat the realization of near-to-optimum control ensured the required accuracy
of stopping the electric drive without using "creeping" speeds in various movements
of the upper roller. The dynamics of the electricwdrive system is approximately
described by a second-order linear differential equation, The time constant is 1,2
| sec, Orig, art, has: 1 diagram and 1 graph. ) .
§3.1 SUB COLE: 09,\3/SUBM DATE: 26Apr65/ ORIG REF: 003
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SOV/137-58-11-23716
Translation from: Referativnyy zhurnal. Metallurgiya, 1958, Nr 11, p 263 (USSR)

AUTHORS: Sirota, N. N., Bychkov, Yu.‘ F.

R N T

TITLE: Mecasuring the Longitudinal Modulus of Elasticity at High Temperatures
in a Vacuum (lzmereniye prodol'nogo modulya uprugosti pri vysokikh
temperaturakh v vakuume)

PERIODICAL: Sb. nauchn. tr, Mosk. in-t tsvetn. met. i zolota, Nauchno-tekhn.
o-vo tsvetn. metallurgii, 1957, Nr 30, pp 254-267

ABSTRACT: An apparatus is described for measuring the modulus of normal
elasticity E in a vacuum at temperatures up to 1000°C. The magnitude
of the E of a material was calculated according to the measured values
of the natural frequencies of the transverse oscillations of a cylindrical
specimen (S). The general arrangement of the apparatus is given. The
electric oscillations are transferred from a 3G-2A sonic-frequency
generator to a piczoclectric transducer which transforms them into
mechanical oscillations of the same frequency, The horizontally sus-
pended S is connected to the oscillating needle of the transducer by
means of a suspension wire. The natural oscillations excited in the

Card 1/2 S are picked up by a detector, consisting of a second piezoelectric
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SOV/137-58-11-23716
Measuring the Longitudinal Modulus of Elasticity at High Temperatures (cont.)

adapter with the S suspended from its needle. Adaptiers with Rochelle salt crystals
are used as the transducer and the receiver. The transducers are mounted in a
special quartz apparatus which makes it possible to reproduce the measurements
of natural frequencies in a vacuum and which is placed in a dismountable electric
resistance furnace. The temperature of the S is measured by a Pt/Pt-Rh thermo-
couple introduced into the quartz apparatus through a Mo-glass probe into which
the thermocouple is welded. The apparatus is evacuated to 10" *mm Hg. The

total error of measurements constitutes ~3%b. An analysis of the effect of the
size of S5 on the magnitude of E is given, also the experimental results obtained

with an alloy of Fe with 16%0 Ni.
L. G.

Card 2/2

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000307830002-8"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000307830002-8

. SOV/137-58-11-23615
Translation from: Referativnyy zhurnal. Metallurgiya, 1958, Nr 11, p 249 (USSR)

AUTHORS: _ Bychkov, Yu. F., Rozanov, A. N., Skorov, D. M.

TITLE: Elastic Properties and Hardness of Zirconium-niobium Alloys at
Elevated Temperatures (Uprugiye svoystva i tverdost' splavovisir-
koniya s niobiyem pri povyshennykh temperaturakh)

PERIODIGAL: Sb.nauchn. tr. Mosk. in-t tsvetn. met. i zolota, Nauchnotiekhn.
: o-vo tsvetn. metallurgii, 1957, Nr 30, pp 268-282

ABSTRACT: A Zr-Nb phase diagram is plotted. The mechanical and certain
physical properties of alloys (A) thereof are investigated relative to
temperature and time. The A are made in an arc furnace with a W
electrode in an Ar atmosphere. The charge employed is Zr iodide
containing 1.5%0 Hf also Nb foil with 1%0 Ta added. After repeated
remelting, contamination with W is <0. 10/0. A with less than 200/6
Nb are forged at 800-500°C, while samples with greater Nb con-
tentare made from cast rods. The phase diagram plotted is iden-
tical in appearance with that of Rogers and Atkins (RZhMet. 18506,
Nr 7, abstract 6709), but the transformation temperatures are

Card 1/2 somewhat lower owing to the difference in the chemical composition
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SOV/137-58-11-23615

Elastic Properties and Hardness of Zirconium-niobium Alloys {cont.)

of the starting materials. The graph of Hy versus composition presents a flat max~
imum (260 kg/mm¢) at 50-80%b Nb and a peak of diffusionless transformation ai
7.5%0 Nb, which disappears upon slow cooling of the A from 650°% Quenched A are
noticeably hardened by aging. As Nb content increases there is a rise in Hy at ele-
vated temperatures, particularly at >20%0 Nb. Upon heating from 20° to 7%0 the
hardness of A containing not less than 50%b Nb is reduced by 20-30%b, while when
Nb content is about 7%b the decline is by 95 to 97%. A study of the influence of A
contents upon p makes it possible to clarify the dependence of E upon composition
after various heat treatments. It is found that the strength of the interatomic bond
in quenched Zr-Nb solid solutions is considerably less than the strength of the bord
in pure Zr and in solid solutions with small additions of Nb, Distortion in the cry-
stal lattice as the result of alloying and heat treatment results in a sharp change in
E and p. 'Upon heating from 20 to 900° the value of E drops by 59%b for Zr and
only by 6.6°£ for A containing 75%0 Nb. At 900° all A have a substantially higher
E than does pure Zr. Thus in Nb-rich A the properties characterizing heat resis-
tance and the strength of the interatomic bond change considerably.less than the
properties of Zr-rich A in the same temperature intervals.

G. T.
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AUTHOR:
TITLE:

PERIODICAL:

ABSTHACT:
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BYCHKOV,YU.F., ROZANOV,A.N., SKOROV,D.H, PA - 2258

“Some Properties of Zirconium-Niobium Alloys. (Nekotoryye

svoystva splavov tsirkoniya s niobiyem, Russian).
Atomnaia Energiia, 1957, Vol 2, Nr 2, pp 146 - 151 (U.5.8.R.)
Received: 3 / 1957 Reviewed: 5 / 1957

The samples serving for the study and mechanical testing of the
Zr-Nb system were produced from zirconium-iodide bars with ~1,5%

hafnium and of a niobium foil with a content of ~1% tantalium

in an electric arc furnace with copper bottom and tungsten elec-
trodes. The samples were amalgamated in a purified aroon atmosphere.
Metallographic and radiographic investigations were carried out by
means of the usual methods. Solidus- and liguidus lines were de-
terminad in a vacuum furnace. )

The state diagram of the zirconium-niobium gystem: In the case of
samples which were chilled after homogeneigation at 1250° C and
in the oase of cast samples a continuous series of solutiohs with
a space-centered cubic latiice developes at high temperatures.
The alloys with a high content of niobium decompose when being
annealed, on which occasion all lines in the radiogram separate
into two parts. The solidus- amd liquidus curves obtained from
121t331 and total smelting have a minimum at 25 - 28f% niobium and
16007C.
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Some Properties of Zirconium-Niobium Alloys.

The mechanic properties of the Alloys: The dependence of the

limit of stability as well as of the relative expansion on the
niobium content of the alloys annealed at 700" C is shown in a
diagram. The alloy with 7,5% niobium has the maximum stabilitx
1imit(75 kg/mm®) and the minimum relative expansion (6%). All
other alloys have a relatively great expansion, i.e. it is rather
plastic. The alloys with from 5 to 10% niobium are brittle in cast
state as well as after chilling (from high temperatures). The de-
pendence of hardness on composition is similar to the analogous
dependence of the stability limit. The dependence of the hardness
of the ohilled as well as of the cast alloys on composition can

be expressed by a curve with a flat maximum at 50 - 80% Nb; it is
characteristic of a continuous number of so0lid solutions. This
curve is superposed by a peak that is due to a diffusionless trans-
formation of the ocubic B-phase into the needle-shaped ¥ -phase. Hext,
the strength of the alloys at high temperatures is discussed; it is
considerably lower with alloys that have a high content of zir-
conium than with alloys on a niobium basis. The greater the content
of niobium in the alloys is, the lower is the alloy's power of
resistance against oxidation. (7 illustrations).
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ASSOCIATION: Not given.
PRESERTED BY:

SUBKITTED 17.5.1957
AVAILABLE: Library of Congress.
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AUTHOR: ‘;gggggggggnig., ROZANOV,A.N., SKOROV,D.NM. PA - 2259
TITLE: oung's Modulus of the Alloys of Zirconium with Niobium
(Modul' normal'noy uprugosti splavov tsirkoniya s niobiyem,
Russian).
PERIODICAL: Atomnaia Energiia, 1957, Vol 2, Nr 2, pp 152 - 156 (U.S.S.R.).
Received: 3 / 1957 Revieweds 5/ 1957
ABSTRACT: The present work describes measuring results ot this modulus in

the vacuum at temperatures of up to 950° C and at room temperature
after different forms of heat treatment.

At first the device for measuring this modulus is desoribed by
means of a drawing. Young's modulus was determined from the eigen-
frequencies of bending flexural vibrations of oylindrical samples
of a length of about 80 mm and a diameter of 4-6 mm. A normsl
telephone served a8 oscillation generator. The samples were pro-
duced in an electric arc furnace fitted out with a special device
for casting rods in an argon atmosphere. The production of homo-
geneous viscous melts with a high content of niobium is discussed.
For the purpose of investigating the influence exercised by heat
treatment on Young's modulus, samples were annealed in evacuated
quartz ampules in electric furnaces fitted out with heat regula-
tors.

Card 1/3 The measured Young's modula of tempered and annealed alloys as
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Young's Modula of the Alloys of Zirconium with Niobium.

well as elsctric resistances of the tempered alloys are shown

in form of diagrams. In the case of alloys tempered from 1100° ¢
in water, the curves (Young's modulus to composition) and
(electric resistance to composition) are mirrorimage-like as-
signed towards each other. The modification of the modulus and
electric resistance are caused by disportions of the chrystal
lattice. The other factors exeroise but little influence. The
tempered alloys of niobium and zirconium are in a metastable stats.
Young's modulus of alloys shows a particularly marked increase in
the vicinity of the minimum value of the modulus of the tempered
samples. In a table it is shown in what manner Young's modulus

of alloys with a different content of niobium deoreases as a

result of heating of these alloys from roon temperature up to 90000.

In conclusion the investigation of the transformations in
2irconium-niobium alloys by means of the thermoelastic method is
discussed in short. Thus, it is shown that an eutectoid trans-
formation at 560° C in an alloy containing 10 % Nb occurs visibly
in the case of heating. The creation of a new cubic B-phase in
the case of heating the alloy above eutectoid temperature de-
creases Young's modulus rather sharply. Inverse transformation,
decay of the B-phase into a hexagonal ¢ -phase and into a B-phase

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000307830002-8"
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of a different composition causes Young's modulus to increase.
(3 41lustrations and 1 table.)

ASSOCIATION: Not given.
PRESENTED BY:

SUBMITTELD 19.9.1956
AVATLABLE: Library of Congress.
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p _ s/137/61/000/o12/121/1l+9

Vgl 152 e AO06/A101

AUTHORS Bychkov, Yu,F,, Rozanov, A N., Skorov, D.M.
.f

TITLE: Zirconium-niobiumr phase diagram

TERIODICAL: Referativnyy zhurnal. Metallurgiya, no. 12, 1961, 23; abstract
1270168 (V sb, "Metallurgiya 1 metalloved, chist, metailov", no. 1,
Moscow, 1959, 179 - 191) .

TEXT The X-ray, thermal, dilatometiric, thermal-elastic and metallogra-

phic methods were employsd to study transformations and to plot a phase diagram

of the Zr-Nb sysiem, The alloys
argon atmosphere from a Nb-strip o
foid remsliing the
ment. It was estabplished that in the Zr-Nb
tinucus series of solid solutions is formed
cn the solidus curve at 1,600°C and 0% Nb,
tion of ﬁ-solid soluticns takes place.

Card 1/2
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investigated were
f iodide 2r rods o
ingots were forged at 80O

The eutectold point corres
Nb. During the quenching of alloys containin

melted in an arc furnace in
£ 99.7% purity. After 3-5
_600°C and subjected to heat treat-
system at high temperaturea a con-
petween (3-Zr and Nb with a minimum
At 560°C, the euteotoid decomposi-
ponds to 12%

g up to 15% Nb, the [S-solution is
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‘ 8/137/61,/000/012/121 /14
Zircoenium-nioblum phase diagram AOOS/A/.IO{ /OIR/121/15

partially or fully transformed into aclcular or reticular martensite-like struc-

i;ure. In alloys with 15% and more Nb, a body centersd oubic /.5-phase. appears :
auring quenching from high temperatures.

A. Belinkiy

[Abstracter's note; Complete translation]
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5/137/61/000/011/075/123
1Y 1272 A060/A101
AUTHORS: Bychkov, Yu.F., Rozanov, AN,
TITLE: Change in the physical characteristics under decomposition of the

/> -phase 1n the alloy of zirconium with 15% niobium

PERIODICAL:  Referativnyy zhurnal, Metallurgiya, no. 11, 1961, 35, abstract
11Zh212 (V sb. "Metallurgiya i metalloved. chist, metallov.", no. I,
Moscow, 1959, 224 - 230)

TEXT: The aging_process of the alloy of Zr with 15% Nb water-hardened at%
1,100°C and having a /-phase structure was investigaited by the measurement of EJD, VY
the thermal expansion, and the hardness; Under heating of the alloy up to 350°C

the E is lowered scmewhat, and then increaees, attaining a maximum at 520°C and

then decreases again with further heating up to 900°C. In the process of cooling

the E increases monotonously, attaining higher values at room temperature” than in

thé hardened state. The described pattern 1s explained by the fermation during
heating of the solid ﬁ‘solution of a new phase with high E. The maximum on the

curve of E vs temperature dependence 1is explained by the formation of the greatest
quantity of the new phase at 5000C, The new phase has a lower specific volume.

Card 1/2
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5/137/61/000/011/075/123
Change in %he physical characteristics ... AO60/A101

The of the alloy decreases under hea*ting up to 300°C and then increaseg attain-

ing a maximum alsc at 500°C, Under cooling, it decreases mcnotonously, Under

heating up to 400°C the hardness drops menotcncusly, and at 4G0-6000C there is a ‘x
maximum of the hardness, as result of the formation of the transition phase.

Under isothermal heating the hardness maximum is observed at somewhat lower tem-
peratures than under continucus heating, Thus, under heating the alloy of Zr

with 158 Nb, a transition rhase is formed at 350-850°C, possessing high E, in-

creased hardness and P and a low specific volume,

M. Shapirec

[Abstracter’s note; Complete translation]
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BYCHKOV, Yu.F,; KLIMW, A.F.; ROZANOV, A.N,; SKORW, D.u.
A5k e o S L
Effect of alloying on the longitudinal elasticity modulus of
zirconium. Met.i metalloved.chist.met. no,1:231-242 '59,
(MIRA 12:10)
(2irconium alloys) (Blasticity)
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3/137/61/000/005/056/060

| § 0 A006/A106

18850

AUTHORS: Bychkov, Yu, F,; BRozanov, A. N,; Skorov, D, M,, and Cheburkov, V., (I,
TITLE: Corrosion resistance of leJF {Yal-T) steel in 1ithium with oxygen

and nitrogen admixture

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 5, 1961, 60, abstract SI4S3
(V sb.: "Metallurgiya i metallovedeniye chistykh metallov”, no, 2,
Moscow, Atomizdai, 1960, 7B8-92)

TEXT: The authors studied ohangess in the microstructurs and mechanical
properties of Fe, Ni, and Cr-Ni- sieel grade "Yal-T" as a result of the effect of _EE
distilled L1 and Li containing 1-2 weight £ O or N, They irvestigated also

chianges in the chemical composition of L1 due to the corrosion of the enumerated
substances contained in 1it.

Ye., L.

[Abstracter's noter Complste translation]
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3 s/137/61/000/004/036/039
|%.21%0 A056/A101
AUTHORS : Bychkov, Yu. F., Rozanov, A. N,, Gromev, B. T., Cherbukov, V. .
w—-"""——_—'—‘
TITLE: Laboratory installation for vaouum distiliation of lithium with the

£111ing of the crucible

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. y, 1361, %0, abstract BI399
(Vv sb, "Metallurgiya 1 metallovedeniye chistykh metallov", no. 2,
M., Atomizdat, 1960, 171-177)

TEXT's The schematic diagram of a distiller for obtaining Li 1s deseribed
Tts operating conditions are as’ followss The vaporization temperature of electro-
lysis crude iithium 1s such, ~that Li 33self and the more volatile componsents

(K and Na) are sublimated, while the less volatile (Fe and Ni) remain in the
evaporator; the condenser temperature 1is fixed so that Li, precipiteting at
liquid state,should flow into the crucible, while the more volatile components
should vaporize and precipitate only in +he colder parts of the distiller.

The processing is effected under a pressure of 10°% mm Hg. The puriiy cf Li
attains 99.96%. -

[Abstracter's note: Complete translation] . QK
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BYCHKOV, Yu.F,; ROZANOV, A.N.; ROZANOVA, V.B.

T

Determining the sclubility of metalls in lithium, Met, i
metalloved, chist. met., no. 2:178-188 '60, (MIRA 13:12)
(Iithium--Thermal properties) (Solubility)
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5/170/60/003/04/15/027
BOO7/B102

18.14#

AUTHORS: Bychkov, Yu. F., Maskalets, V. N., Rozanov, A. N.
T e "

TITIE: Characteristic Features in the Beta Phase Decay in Zirconium Allojs.

PERIODICAL: Inzhenerno-fizicheskiy zhurnal, 196G, Vol. 3, No. 4, pp. 95 - 98

TEXT: The data known from publications and obtained by the authors indicate a
relation between stability of the beta-phase in zirconium alloys and concentration
of the outer electrons. It is shown that the degree of stability of the beta~phase
and the composition of the alloys, in which the omega-phase .is formed in hardening,
depends to a considerable extent on the concentration of the outer electrons in
the alloy. For this reason chromium and molybdenum must have a stabilizing effect
on the beta-phase, twice as sirong as that of niobium or vanadium. In the present
case zirconium alloys with 15 % by weight of Nb and such with 10 % by weight of Mo
were investigated., The experiment 1s briefly described. It showed that the depen-
dence of the physical properties of hardened zirconium alloys with 15 % Nb and of
such with 10 % Mo on the temperature of heating is not monotonic. The experimental
data concerning the alloy with 10 % Mo are given in Fig. 1; the data concerning
WX
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Characteristic Feaiures in the Beta Phase 8/170/60/003/04/15/027
Decay in Zirsonium Alloys B007/B102

the alloy with 15 % Nb are given in the paper of Ref. 2. Fig. 2 shows the change
of the modulus of elasticity E, of the electric resistivity ¢ and of the Brinell
hardness in isothermiec drawing at 300, 400 and 500°C of the zirconium alloys with
15 % Nb, Pig. 3 shows the same for a zirconium alloy with 10 % Mo, The change of
the alloy properties in drawing,the increase of the electric resistance by 10 %,
of the modulus of elasticity by 65 -75 %, of hardness by twice its amount, is
somehow connected with the character of the omega transition phase and with the
change of the properties of the mairix. The high values of the modulus of
elasticity (more than 10 000 kg/mm?) and probably also the decrease in volume of
the alloy in omega-phase formation are indicative of intermetallic properties of
the omega-phase insofar as beta-phase lattice tensions (arising when the new phase
is forming) may lead to an inorease in electric resistance and in hardness; but
not to an increase of the modulus of elasticity. A formula for calculating the
aotivetion energy of the formation of the omega-phase 1is written down on the
assumption that a certain quantity and degree of separation of the omega-phase
corresponds to the eleotric resisiivity maxima at 300 and 400°C, and that the
omega-phase formation depends exponentially on temperature. The results obtained
in the caleulation of the activation energy show that the omega-phase formation

card 2/3 X
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Characteristic Features in the Beta Phase 8/170/60/003/04/15/027
Decay in Ziroonium Alloys B007/B102

in drawing is limited by the mobility of the elements in the alloy. There are
3 figures, ard 7 references, 4 of which are Soviet.
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_ » , '5/755/61/000/003/008/027
'* AUTHORS: _B,XEM' Vlasov, V.V., Rozanov, ‘{i&tN.
o TITLE: Some properties of ternary B solid solutions of zirconium with nigbium
: " and molybdenum. i
SOURCE: Moscow. Inzhenerno-fizicheskiy institut. Metallurgiya i metallg’i}e-
deniye chistykh metallov. no.3. 1961, 82-95.
. TEXT: -~ The paper provides a literature survey and a report on &z experimental
investigation on certain alloys of the Zr-Nb-Mo which exhibit a highly stable B solid
solution and which have good over-all mechanical properties, good heat resisfance,

~ forgeability, and refractoriness. The literature suzvey is largely based on ""The

metallurgy of zirconium' (B, Lustman, F.Kerze, Jr., eds., MceGraw-Hill, 1853;
Foreign Lit. Publ. House, Moscow, 1959), the contribution of O.Ivanov, and V.X.

. Grigorovich at the 2d Internat'l Conf. on the Peaceful Uses of Atomic Energy,
Geneva, 1958, a paper by Yu. F. Bychkov, et al., (Atomnaya energiya, v.2, no.2,
1957, 146), Domogala, R. F., et al. (J. Metals, .9, no.l0, sec.II, 1957, 1191-6).
The espacial objective of the present investigation was the study of the ternary g
solid solutions of Zr with Nb and Mo in that region of the phase diagram in which
such solid solutions could be expected to exist to form xefractory alloys.
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Some properties of ternaryp solid solutions , .. S/755/61/000/003/009/027

The partial replacement of Nb by Mo ié_of especial interest since a given Mo additio:
is twice as effective in stabilizing the B phase (O.Ivanov, loc. cit.). The preparatior
of the alloys in an arc furnace in an atmnosphere of chemically pure Ar, purified by 2

‘Zr getter melt, is described; ‘the alloy composition is summarized in a half-page

table. Corrosion tests were made on 10-mm diam, 6-mm high, cylindrical speci-
mens prepared from 8-10-time remelted 20-25-g powder batches, which were
surface-ground and acetone-washed. Mechanical tests were performed on 80-90-mu
long rods weighing 65-70 g; elongation-test specimens were 3 mm diam, 20 mm
long. Heating for hardness tests was performed at 5°C/min, with 3-min hold at tes
T and a one-minute diamond-pyramid impression under a l-kg load. The m.p. was
measured pyrometrically by observing the interior of a small aperture in the speci-
me3 up to the moment of the filling-in of the aperture. The medulus of normal
elasticity was measured by means of the flexural resonance frequency of a freely
suspended cast rod on the vacuum equipment described by the senior author, et al.
{in Atomnaya energiya, V.2, no.2, 1957, 152) an equipment which was also employed
for resistance measuremenis by means of a twin bridged-T type Thomson network.
A vacuum dilatometer was used in: theielongation measurements. The refractori-
ness of the various alloys was tested by 125-hr air oxidation at 600°C. The most
refractory of the alloys tested was found to be the alloy with 15% Nb and 10% Mo.
Small (0.1-0.5%) additions of Fe, Ni, Cu, and Ag increased the refractoriness of all

il
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* . Some propertics of ternary P solid solutions ... §/755/61/006/003/609/027
: : . 4 R
" Zr-Nb-Mo alloys substantially, The kinetics of the oxidation. comprise a low=rate
. lirst stage, in which a black, tightly-adhering, oxide film is formed, and a more
.~ steeply rising second stage, in which a grey oxide forms on the edges of the speci-
~;mens. The black film on the heat-resistant alloys was gtudied by X-ray diffraction
~ and was found to contain not only Zr0, (as on pure Zr), buta small quantity of
 compounds such as Nb,O0g:62x0, (cf. ?Spitsyn, V.L, et al., Akad. n. SSSR. Dold.,
~ v.131, no.4, 1960, 858, and Klopp, W.D., et al., Report no.712 at the 2d Internat'l
- Conf. on the Peaceful Uses of Atomic Energy, Geneva, 1958). The mechanica;i"
" tests (H of 2 50% deformed specimen versus T upon 30-min hold) show thd} the
B solid ™*C  solution in the optimal alloy has significant stability, but is notRhermo-
. dynamically stable and decomposes at high T with the formation of a second phase.
- The heat resistance of the alloys was tested by HV and stress-rupture tests at

various T. The Hy of most of the alloys dropped rapidly beyond 500°C (excépt for

the 750°C break of the 48% Ni, 3% Ti alloy recommended in Nucl. Sci. Abstracts, .

v.28, no.2232, 1959), Alloys of the 15Nb-10Mo type have about the same Hv at 680°C

as Zircalloy-2 has at 300°C. The high heat resistance of B solid solutions of Zr

is in consonance with the findings set forth in D, Douglass's brief communication in

Reactor Core Materials, Aug. 1960, 44. The physical properties of the 15Nb-10 Mo
. alloy were further investigated. Its m.p. is 1,640°C; with the addition of 0.5% each-
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»of Fe, Cu, Ni, and Ag its mp is,i,SZ-SbC.' E at room T is 8,600 kg/mmz, i. e,,
less than that of Zr (10,800 kg/mm?), But at 900°C the & of the alloy is 6,750
- against that of Zr which is 3,420 kg/mm®. The linear expansion coefficient is small

" {6.5:107°/°C) ‘and almost T-independent in the 100-800°C range. The calculated
heat-conductivity coefficient at 500°C. of the alloy is somewhat higher than that of
Zr (0.2 against 0.16 w/em-°C. There are 7 figures, 3 tables, and 14 references
(6 Russian-language Soviet, 2 R_ussian-language translations of English-language
originals, and 6 English-language). ;

ASSOCIATION: MIFI (Moscov;' Engineering Physics Institute),
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